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Thirteen  crops  appropriate  for  urban  agriculture  (CUA)  were  identiﬁed.
Urban  agriculture  in Seoul  occupies  an  area  of 51.17  km2.
Chinese  cabbage  brought  into  the  city  had  the  highest  food  miles  at 354  t-km.
Urban  agriculture  could  reduce  CO2 emissions  by  11,668  t yr−1.
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a  b  s  t  r  a  c  t
The  expansion  of  urban  agriculture  assists  in  reducing  greenhouse  gas  (GHG)  emissions  not  only  by
producing  food  but also  by reducing  the amount  of  food  transported  from  farming  areas  and  therefore
reducing  the  food  mileage.  This  study  seeks  to  estimate  “the  expected  GHG  reduction  effect”  in the  case
of a revitalization  of urban  agriculture.  For  this  purpose,  this  study  ﬁrst  calculated  the  area  available
for  urban  farming  by  targeting  the  metropolitan  area  of  Seoul  and  then  calculated  the production  per
unit  area  by  focusing  on  “the  crops  suitable  for urban  agriculture”.  Using  this  estimated  value,  the  study
estimated  crop production,  the  resultant  food  mileage  decrement,  and  the  reduction  of  carbon  dioxide
(CO2)  emissions  that  could  be  obtained  if the Seoul  metropolis  introduced  urban  agriculture.  The  results
estimated  that  if the Seoul  metropolis  implemented  urban  agriculture  in  a 51.15  km2 area,  it  would  beO2 reduction
rop trafﬁc distance
possible  to  reduce  CO2 emissions  by  11.67  million  kg annually.  This  numerical  value  is  the  same  amount
of  CO2 absorbed  annually  by  20.0  km2 of  pine  forests  and  10.2  km2 of oak tree  forests  that  are  20 years
old.  From  the  perspective  of  GHG  reduction  effects  in  the transportation  sector,  urban  agriculture  is
expected  to  produce  a  considerable  effect  in  diverse  aspects  such  as  the  habituation  of  green  growth,
self-sufﬁciency,  and  food  security.
© 2015  The  Authors.  Published  by  Elsevier  B.V.  This  is  an  open  access  article  under the  CC  BY-NC-ND. Background
Population concentration in cities is contributing to the speed
f global warming through encroachment on natural environments
nd the excessive use of energy. With 91.1% of its people living
n cities, Korea has a high urban population concentration ratio
Statistics Korea, 2011). Because of this high urban concentra-
ion rate, Korea produces a relatively high amount of CO2 even in
he process of transporting food to urban areas. Moreover, Korea
epends on imports for 49.2% of the food consumed by the entire
∗ Corresponding author. Tel.: +82 33 250 8346.
E-mail address: faith@kangwon.ac.kr (J.-H. Lee).
ttp://dx.doi.org/10.1016/j.landurbplan.2015.03.012
169-2046/© 2015 The Authors. Published by Elsevier B.V. This is an open access article 
/).license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
country (MAFRA, 2009), showing that the food mileage required
for food imports is relatively high compared with other countries.
Examined on a 2007 basis, food imports per capita in Korea were
543 kg, higher than the per-capita imports of England, France, and
Japan. The food mileage per capita was 6,143 km in Korea, a ﬁgure
that is 4.2 times that of France and twice that of England (Kim et al.,
2009).
Food procured independently through urban farming could be
an effective alternative to the environmental problems arising
from urbanization (Alberto & Luca, 2010; Aubry et al., 2012). In
particular, Korea is aggressively fostering urban agriculture as a
method of solving environmental problems produced by urbaniza-
tion (Presidential Committee on Green Growth, 2010). Numerous
autonomous local entities have established the Urban Agriculture
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.
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rdinance, and the government has also enforced the Act on Foster-
ng and Supporting Urban Agriculture of March 2013. Even socially,
rban agriculture is being briskly developed based on the strength
f the retirement activities of the baby boom generation, urban
griculture non-governmental organizations (NGOs), and social
nterprises.
Urban agriculture enables us not only to supply food, but also
o obtain several collateral effects. In particular, urban agriculture
roduces local food and reduces the mileage required to trans-
ort food to consumers (Michael & Bernhard, 2005). When urban
griculture is implemented, farm-product inﬂow decreases and
HG emissions also could decrease through the reduction in food
ileage that occurs as trafﬁc distances become shorter. When
sing building rooftops for urban farming, one possible effect is
 decrease in energy use for air conditioning and heating because
f the greening of a portion of the building (Parrot, Sotamenou,
amgnia, & Nantchouang, 2009; Rajesh & Yuji, 2008). Another
ossible effect is the cultivation of social, emotional and com-
unity well-being through urban agricultural activities (Kenneth,
oy, Tony, Paul, & Kabba, 2013). Although numerous studies have
xamined the widely publicly understood concept of “food miles”,
ittle research has analyzed GHG reduction linked to a decrease
n the transport distances of farm products as a result of urban
griculture (AEA Technology, 2005; Ben, 2002; Dereje, Margaret,
 Wubetu, 2007; Isabelle, 2007; Jang & Soh, 2005; Jang, 2007,
009; John & Sarah, 2012; Kang, Lee, Kim, & Lee, 2007; Kim, Cho,
 Jung, 2002; Kissinger, 2012; Laura, 2013; Lee, 2010a, 2010b;
im, Cho, & Hong, 2009; Michael & Bernhard, 2005; Nakata, 2003;
h & Choi, 2006; Smit, Ratta, & Nasr, 1996; The Independent,
007). This study aims to provide basic data for relevant polit-
cal decision-making by analyzing the expected GHG reduction
ffect when urban agriculture is revitalized. In particular, this
tudy focuses on the transportation sector by analyzing the reduc-
ion level of CO2 emissions that primarily contributes to the GHG
ffect.
. Methods
The main contributor (80%) to GHG is CO2 (Kim et al., 2009).
he reduction of CO2 generation through urban agriculture occur
n two ways: ﬁrst, a reduction in the energy content used for air con-
itioning and heating by reducing the surface temperature range;
econd, a reduction in the energy content required for transporta-
ion through a reduction in food miles by decreasing the amount of
arm products ﬂowing into urban areas. Of these ways, we  analyzed
he reduction effect in CO2 emissions related to a reduction in food
iles.
.1. Calculating the GHG emission reduction level through urban
griculture
The term food miles refers to the distance that food materials
re transported from a producer to a consumer (AEA Technology,
005; Nakata, 2003; The Independent, 2007). Food mileage (t-
m)  is expressed in the quantity (ton) of food and trafﬁc distance
km) and is an index (Engelhaupt, 2008) that makes it easier to
nderstand the climate change impact of food material trans-
ortation. Crop production through urban agriculture results in
 reduction in food miles, i.e., the distance required to trans-
ort the relevant crops, which is proportional to the crop output.
ccordingly, we can calculate the CO2 emission reduction level by
ultiplying the CO2 emission coefﬁcient of the relevant means
f transportation by the value found by multiplying the outputan Planning 140 (2015) 1–7
by crop through urban agriculture by the initial food mileage
(Eq. (1)).
CRET =
n∑
i=1
(CUAiPi × PMi × CCT ) (1)
where, CRET: reduction effect in CO2 in the transportation sector
through urban agriculture, CUAiPi: output of i CUA (crops appro-
priate for urban agriculture), PMi: food mileage of i CUA, CCT: CO2
emission coefﬁcient of the means of transportation of i CUA.
It is necessary to analyze the shortened distance of food miles
by city because the distance from a crop-producing area to a city
and the available area for urban agriculture differ depending on the
city. We studied the Seoul metropolis, a representative city that
has the highest population concentration rate in Korea. The Seoul
metropolis is 605.18 km2 in area with the highest population (10.44
million as of 2012) and population density (17.26 thousand persons
per km2) and the smallest intra-urban farmland area among Korean
cities (Seoul, 2012).
2.2. The selection of CUA
To calculate ‘crop output for urban agriculture (CUAP)’, ﬁrst
selected ‘the appropriate crops for urban agriculture (CUA)’. This
study selected appropriate crops for urban agriculture through the
Seoul Agricultural Technology Center (SATC) advice and interviews
(August 6, 2010), focusing on crops with high import rates into
urban areas. In addition, this study took into account the possibil-
ity of nationwide crop cultivation and the possibility of cultivating
crops in an exterior space such as a rooftop or indoors on a veran-
dah, for example.
Through research and advice from the SATC, this study selected
the appropriate crops for urban agriculture in outdoor spaces such
as a rooftop and indoors. These crops included radishes (Raphauns
sativus), onions (Allium cepa), Chinese cabbages (Brassica rapa),
cucumbers (Cucumis sativus), cabbages (Brassica oleracea), pota-
toes (Solanum tuberosum), peppers (Piper nigrum), cherry tomatoes
(Solanum lycopersicum), sweet potatoes (Ipomoea batatas), spinach
(Spinacia oleracea), lettuce (Lactuca sativa),  eggplant (Solanum mel-
ongena), and mushrooms (edible agaric). Of these crops, sweet
potatoes, as a warm climate crop, are not suitable for indoor cul-
tivation; therefore, we selected mushrooms (edible agaric) instead
of sweet potatoes as an indoor crop. In addition, the study allocated
the indoor/outdoor unit area to the selected crops and estimated
their outputs by considering the imports data of the Garakdong
Agricultural and Marine Products Market by the selected crop and
the output per square meter (Table 1).
2.3. CUAP within the unit area (1 m2)
The estimated quantity of CUAP, which will be produced from
the total urban agricultural area if the Seoul metropolis implements
urban agriculture was  calculated as in Eq. (2) by converting the
quantity into the unit area (m2) of urban agriculture. In addition, to
be calculated CUAP when cultivating square meter of urban agricul-
ture by multiplying the occupation area within the square meter by
CUAP. The study calculated the occupation area by CUA by applying
the occupation ratio of CUA. The occupation ratio by CUA  was  cal-
culated using the ratio of the sum of the area needed for producing
the city of Seoul’s food imports by urban agriculture and the ratio of
the area needed for producing the food imports of the relevant CUA.
The statistical data on the city of Seoul’s carry-in was obtained from
the Seoul Agriculture and Marine Products Corporation, and the
area needed for calculating the carry-in was obtained by applying
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Table  1
The estimate result of output per unit area (1 m2) by crop appropriate for urban agriculture.
Name of crop Garakdong carry-in (ton) Output (kg/m2) The outside The inside
Area (m2) Output (kg) Area (m2) Output (kg)
Radish 131,411 5.25 12 62.98 13 68.22
Welsh onion 103,030 3.40 15 50.97 16 54.37
Chinese cabbage 100,503 7.24 7 50.69 7 50.69
Cucumber 97,374 5.85 8 46.80 9 52.65
Cabbage 82,677 5.54 8 44.30 9 49.84
Potato 84,367 2.66 15 39.96 4 10.66
Raw  pepper 51,893 6.27 – – 17 106.61
Cherry tomato 47,648 5.16 5 25.80 5 25.08
Sweet potato 46,308 7.85 3 23.55 3 23.55
Spinach 39,891 1.62 12 19.45 – –
Lettuce 28,912 1.22 11 13.44 13 15.89
Eggplant 23,805 4.24 3 12.73 3 12.73
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Total  853,061 65.85 
he output data per unit area by crop to the carry-in data.
n − unit area CUAP = In − unit area occupation area of CUAi (m2)
× CUAiPi output per unit area (kg/m2)) (2)
here In-unit area occupation area of CUAi = In-Unit Area Occupa-
ion Area ratio of CUAj × 1 m2, In-unit area occupation area ratio of
UAi = Area needed for CUAiPi carry-in/Area needed for total CUAiPi
arry-in.
.4. The area of the space available for urban agriculture
Because of the nature of land use in Korean cities, there is
ittle land available for agricultural production. Given such a sit-
ation, the smallest instead of minimum available spaces for urban
griculture are primarily small pieces of land, gardens, rooftops,
erandahs, and unused land belonging to residential and com-
ercial areas. Beyond these possibilities, there exist landscaped,
menty green land around public buildings and natural environ-
ent conservation areas; however, these areas are designated for
rban eco-system function maintenance and conservation and are
hus not available for agricultural use (Fig. 1). Targeting the space
vailable for urban agriculture, we calculated the area of buildings
ith ﬂat roofs and the green area within residential and commer-
ial districts using the Seoul metropolis’ urban ecology status map.
e estimated that 30% of the ﬂat rooftop area and 50% of the green
rea are available for urban agriculture. In the city of Tokyo in Japan,
he city government makes it compulsory to afforest more than 20%
f a building rooftop and more than 30% of a large-scale building. In
eoul, the area that supports rooftop greening ranges from 30% to
0%; therefore, referring to this ﬁgure, we suggested 30% of the ﬂat-
oof rooftop as the space for urban agriculture. For interior areas
uch as verandas within apartment housing, the study assumed the
vailable area for urban agriculture as square meter per dwelling in
ore than ﬁve-story apartment housing. To determine the number
f households within apartment housing, we used 2009 data from
he Seoul Metropolis Housing Status (stat.seoul.go.kr).
.5. Food mileage per CUAP
The food mileage (t-km) by CUA was calculated using the sum
f the multiplication of the trafﬁc distance (Di) between collection
reas according to CUA and shipping areas (on the basis of aggregate
tatistics of more than the top 60% of the city of Seoul’s carry-in)
y crop output (Pi) by shipping area. In addition, the food mileage1 9.54 1 9.54
100 400.22 100 480.55
(kg/m2) per unit output was found by dividing the food mileage
according to CUA by the gross carry-in of CUA (Eq. (3)).
PMi =
n∑
i=˛
PiDi −
n∑
i=˛
Pi (3)
where PMi = food mileage of i CUA, Pi = i CUA shipments of i shipping
area, Di = distance between i CUA shipping area and collection area.
2.6. GHG reduction effect by urban agriculture
This study was  calculated the CO2 reduction level resulting
from a reduction in the crop transportation distance by multiply-
ing free mileage CUA by the carbon labeling emission coefﬁcient,
0.249 kg·CO2/t-km, (Korea Environmental Industry and Technology
Institute, Sept. 11, 2009) of a truck, which is the main transporta-
tion mode. This study was  selected trucking as the transportation
mode because the study-selected crop (vegetables) is primarily
transported throughout the nation in this manner with a self-
sufﬁciency rate of approximately 90%. Thus, this study calculated
the trafﬁc distance by focusing on the road (general national road,
national expressway) that enables a truck to move around efﬁ-
ciently. In addition, the study calculated the land transportation
distance using Mokpo Port as a basis in case the shipping area is
Jeju-do (refer to Fig. 2). Marine transportation between Jeju Port
and Mokpo Port was excluded because its carbon emission coefﬁ-
cient is smaller than a truck.
3. Results and discussion
3.1. The possible output of crops per unit area of urban
agriculture
When 12 crops were planted in the unit area, a total of 400.22 kg
(outdoors) or 480.55 kg (indoors) of outputs was  drawn. The area
occupied by potatoes and Welsh onions was  the greatest, whereas
the eggplant was the smallest in its area occupation. Indoor out-
puts were found to be larger than outdoor ones, which is attributed
to the fact that the mushroom output was larger than the sweet
potato output. The outside is advantageous regarding conditions
such as insulation or time in comparison with the inside, and there-
fore, the outside is expected to create a large output per unit area.
However, this study could not apply the case of the indoor pro-
duction to the analysis because there was no clear material that
made it possible to judge to what extent photosynthesis is reduced
in the inside compared to the outside. In addition, the indoor area
is very small in comparison with the outdoor area; consequently,
4 G.-G. Lee et al. / Landscape and Urban Planning 140 (2015) 1–7
Fig. 1. The distribution chart of available area for CUA.
• Area for detached housing and apartment housing: the residential area
•  Educational facilities, administrative agencies, hospitals and medical care institutions, and research institutions: the facility area for commerce and business, the mixed
area  for residence and commerce
• Research Institute, sewage disposal plants, and puriﬁcation plants: the area for public use and the facility area for city support.
Source: Extracts using the Seoul Metropolis Urban Ecology Status Map  (2010).
Fig. 2. The location of Korea and its major cities.
G.-G. Lee et al. / Landscape and Urb
Table  2
Decrease in food mileage by the Seoul metropolis urban agriculture.
Name of crop Food mileage (t-km) Decrease in food mileage (t-km)
In outdoor space In indoor space
Radish 300.02 18.89 20.47
Welsh onion 228.54 11.65 12.43
Chinese cabbage 354.57 17.97 17.97
Cucumber 145.89 6.83 7.68
Cabbage 271.61 12.03 13.54
Potato 155.88 – 3.91
Raw pepper 207.32 8.28 9.39
Cherry tomato 237.07 6.12 6.12
Sweet potato 150.13 3.54 3.54
Spinach 118.28 2.30 –
Lettuce 159.28 2.14 2.53
Eggplant 57.92 0.74 0.74
Mushroom 89.82 0.86 0.86
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of the space, it would be possible to eliminate 11668.53 ton/year of
T
TTotal 91.35 99.16
ts inﬂuence on the overall analysis was judged to be insigniﬁ-
ant. Therefore, this study used the indoor output for the following
nalysis.
.2. The Seoul metropolis food mileage decrease
After calculating the Seoul metropolis’ food mileage and food
ileage decrease per unit area of urban agriculture (Table 2), it
as found that the food mileage of the Chinese cabbage was  the
argest (354.57 t-km), whereas the food mileage of the eggplant
as the smallest (57.92 t-km). This ﬁnding means that 1 ton of
hinese cabbages produced through urban agriculture can reduce
he GHG generated when 1 ton of Chinese cabbages is transported
s far as 354.7 km.  The food mileage decrease was calculated by
able 3
he Seoul metropolis urban agricultural crop output and CO2 decrease in the transportati
Type 
Total 
Residential area
Subtotal 
Area  for detached
housing
Green area of in the complex 
Rooftop 
Area  for apartment
Green area of in the complex 
Rooftop of less than 4-story bui
In  door 
Facility area for
commerce and
business
Subtotal 
Green area of in the complex 
Rooftop 
Mixed area for
residence and
commerce
Total 
Green area of in the complex 
Rooftop 
Area  for public use
Subtotal 
Educational facility
Green area of in the complex 
Rooftop 
Administrative agency
Green area of in the complex 
Rooftop 
Hospital and medical care
institution
Green area of in the complex 
Rooftop 
Research institution
Green area of in the complex
Rooftop 
Facility area for
urban burden
Subtotal 
Sewage disposal
plant
Green area of in the complex 
Rooftop 
Puriﬁcation plant
Green area of in the complex 
Rooftop an Planning 140 (2015) 1–7 5
multiplying the possible output by the crop per unit area by food
mileage, showing 91.35 t-km in outdoor space and 99.16 t-km in
indoor space.
3.3. The Seoul metropolis urban agriculture area, output and CO2
emission decrease
The combined exterior and interior Seoul metropolis urban agri-
culture area was  51.17 km2. The available area for urban agriculture
outdoors (exterior space and rooftops) was  49.76 km2, which is
subdivided by type into 18.86 km2 for residential areas, 7.16 km2
for commercial and business facility areas, 17.63 km2 for mixed
areas with residences and commerce, 5.48 km2 for the public use
areas, and 0.63 km2 for facility areas for city support. Of  these areas,
rooftops (15.23 km2) of the mixed area with residences and com-
merce and rooftops (9.10 km2) of the detached housing occupy the
majority of the area. Regarding interior areas (vegetable garden on
the verandah), the study calculated the area for urban agriculture
as 1.41 km2 (approximately 1.41 million apartments in buildings of
over ﬁve stories × m2) by allocating 1 m2 of the crop growing space
per apartment (Table 3).
Using the above process, the estimated result for the Seoul
metropolis urban agriculture effect is shown in Table 3. When
implementing urban agriculture with 12 selected crops, the CO2
emission decrease in the transportation sector was  calculated as
222.75 ton-CO2/m2 in the exterior space including rooftops and
246.90 ton-CO2/m2 in the interior space. Therefore, if the Seoul
metropolis cultivates the selected crops by preparing 51.17 km2CO2 emitted in the transportation process. In addition, it was esti-
mated that the crop supply produced from the same area would
total 207687.34 ton/year.
on sector.
Area (m2) Crop output (ton) CO2 decrease in the transportation
Standard value
(ton-CO2/m2)
Gross decrease
(ton-CO2)
51.17 207687.34 – 11668.53
20.27 85596.13 – 4638.78
2.37 9485.21
227.50
539.18
0.10 38420.02 2070.25
5.86 23452.89 1333.15
lding 1.53 6123.37 348.08
1.41 8114.64 246.90 348,13
7.16 28655.75 – 1628.90
1.05 4202.31
227.50
238.88
6.11 24453.44 1390.03
17.63 70438.79 – 4010.82
2.40 9605.28
227.50
546.00
15.23 60833.51 3464.83
5.48 20475.30 – 1246.70
2.05 8024.51
227.50
0.47
2.23 8924.91 507.33
0.38 144.08 86.45
0.40 1600.88 91.00
0.13 520.29 29.58
0.16 640.35 36.40
0.06 240.13 13.65
0.07 380.15 15.93
0.63 2521.38 – 143.33
0.27 1080.58
227.50
61.43
0.20 800.44 43.50
0.11 440.24 25.03
0.05 200.11 11.38
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. Conclusion
If the Seoul metropolis aggressively promotes urban agriculture,
O2 emissions in the transportation sector could be reduced by an
stimated 11668.53 ton every year. This quantity is equal to the CO2
missions for 1155 persons on the annual basis of 10.1 tons of CO2
missions per capita in 2007. This quantity is also equivalent to the
O2 annually absorbed by 20.0 km2 of 20-year-old pine forest and
0.2 km2 of oak tree forest (Son, Lee, Seo, & Kwon, 2007).
Vegetables are a representative agricultural product with
0047.60 tons of domestic output, 11038.70 tons of consumption
nd a 91% self-sufﬁciency rate in 2008 in South Korea. In 2010,
fter the cabbage crisis, a city’s self-sufﬁciency with regard to a
ertain quantity of farm products through urban agriculture is an
mportant challenge even from the standpoint of the stability of
rban life or aiming for a low-carbon society. Considering that the
upply of vegetables per capita and year in 2008 was  153.6 kg, the
nnual vegetable demand of the Seoul metropolis is calculated as
pproximately 1.51 million tons. In addition, this study estimated
he additional supply amount through urban agriculture at approx-
mately 0.21 million tons, which means that it is possible to supply
n additional 13.6% of the Seoul metropolis’ one-year vegetable
onsumption through urban agriculture at an ideal level. There has
ecently been a sharp increase in vegetable prices despite a slight
eﬁciency in supply compared to demand; for example, in 2010,
he price of lettuce and spinach increased as much as 10 times and
 times the normal price, respectively. Accordingly, vegetable sup-
ly through urban agriculture could contribute to price stability
egetables.
To enable the additional supplies of vegetables suggested above,
t is necessary to adequately secure the production basis of urban
griculture, including the accompanying manpower and the dis-
ribution of urban agricultural products as local food. Recent
rban agriculture activity has been growing rapidly, particularly
egarding the labor force and distribution, and the securement of
pace for urban agriculture is expected to be an important task
ow and in the years to come. It is possible to expect several
ractical beneﬁts as a plural effect that cannot be obtained only
rom the creation of forests and green belts. In addition, urban
reen-space policies must be implemented to preserve urban and
uburban farmland and to make green belts and vegetable gar-
ens complementary to one another in the process of establishing
rban planning and urban development programs. In environmen-
al assessments, researchers and policymakers must consider not
nly the CO2 reduction effect of the green belt and soil but also the
HG reduction effect of urban agriculture.
In addition to this study’s contributions to the existing litera-
ure, the research also has several areas that could be addressed in
uture studies. For example, a difference might exist between the
ffect of urban agriculture estimated through the data in this study
nd the actual effect. The statistical data on output by crop used by
his study are released annually by the Rural Development Admin-
stration after totaling the commercial output of outdoor culture
r protected cultivation; in urban agriculture, there might be rel-
tively less output in reality. To predict urban agricultural output
ore objectively, research institutions must measure the output
f crops that are cultivated non-commercially by general citizens
nd must formulate the related data through statistics. In addi-
ion, farm produce suppliers and local enterprises would have to
e required to secure and release detailed information regarding
he areas supplying farm produce from which the food mileage
f the farm products could be calculated. Furthermore, each local
utonomous entity must establish data on the number of buildings
ith ﬂat roofs and rooftops, the areas of these buildings, and green
elts as shown in the Seoul Metropolis Urban Ecology Status Map.
n addition, although this study did not suggest the analysis result,an Planning 140 (2015) 1–7
experiments must be conducted to verify the reduction effect in
energy regarding the air conditioning and heating of rooftop green-
ing or rooftop vegetable gardens. However, regardless of the limits
of research conditions and reasoning based on equivalent assump-
tions shown in this study, in terms of the GHG reduction effect in
the transportation sector, urban agriculture is expected to produce
a considerable effect on diverse aspects such as the habituation of
green growth, self-sufﬁciency and food security.
This study used diverse data for the estimation of GHG reduction
levels in the transportation sector based on urban agriculture. The
data include the calculation of the urban agricultural area through
Geographic Information Systems, the output at a time of promoting
urban agriculture, the CO2 emission coefﬁcient by ton when trans-
porting farm products, the travel range of transportation modes,
and the establishment of statistics regarding farm-product trafﬁc.
The methodology constructed by this study must be organized
and developed into a clean development mechanism methodology
for future urban agriculture and must be registered at the United
Nations Framework Convention on Climate Change for future use.
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